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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use. of this translation. 

1. This document has been' translated by computer. So the translation may not reflect the original 
precisely. 

2. #### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In case signal arrangement is performed and it becomes irregular by the transmitting 
side in the transmission system which carries out the strange recovery of the digital signal, the 
signal arrangement The gouy lei code of the coordinate of each I-axis Q-axis in signal 
arrangement of QPSK is made into a mother. It is characterized by extending so that all patterns 
may come out from a lower bit to a coordinate shaft center, making a Gray code coordinate, and 
being made, combining the bit of the Gray code coordinate of the I-axis and a Q-axis by turns, 
and gets over in a receiving side. The transmission system characterized by performing signal 
arrangement decode based on said signal arrangement. 

[Claim 2] In the transmission system of trellis coding modulation (it is described as Following 
TCM) decode in a transmitting side Signal arrangement makes a mother the gouy lei code of the 
coordinate of each I-axis Q-axis in signal arrangement of QPSK. Extend so that all patterns may 
come out from a lower bit to a coordinate shaft center, and a Gray code coordinate is made. The 
transmission system characterized by decoding the recovery output to which is made, combining 
the bit of the Gray code coordinate of the I-axis and a Q-axis by turns, and modulated as signal 
arrangement of the non-encoding bit of each subset, and it restored by the receiving side using 
said signal arrangement. 

[Claim 3] A coding means by which the coding bit of an information symbol is encoded, and the 
signal arrangement distribution means which considers the non-encoding bit of the output of 
said coding means, and said information symbol as an input, In case a modulation means to 
modulate said signal by which signal arrangement was carried out is had and transmitted With a 
signal arrangement distribution means, 0 is made in negative the high order bit of the coordinates 

0 and 1 of QPSK as an extension bit in said case. The figure which set a high order bit which 
differs from the figure which adjoins the both sides of the made figures 00 and 01 only 1 bit to 1 
is made, this — a degree — the sending set characterized by recommending an escape further 
as a coordinate of an I-axis and a Q-axis, and signal arrangement having the subset which has 
arranged the figure of an I-axis Q-axis using alternation. 

[Claim 4] The sending set according to claim 3 characterized by extending said extension bit as 
1. 

[Claim 5] A coding means by which the coding bit of an information symbol is encoded in a 
sending set, In case the signal arrangement distribution means which considers the non-encoding 
bit of the output of said coding means and said information symbol as an input, and a modulation 
means to modulate said signal by which signal arrangement was carried out are had and 
transmitted With a signal arrangement distribution means, 0 is added to the high order bit of the 
coordinates 0 and 1 of QPSK as an extension bit in said case. The figure which set a high order 
bit which differs from the figure which adjoins the both sides of the made figures 00 and 01 only 

1 bit to 1 is made. Recommend an escape further as a coordinate of an I-axis and a Q-axis, and 
signal arrangement has the subset which has arranged the figure of an I-axis Q-axis using 
alternation, and faces it receiving the sending signal modulated and transmitted with said 
modulation means, this — a degree — A recovery means to restore to said input signal, and a 
decode means to divide into a non-encoding bit and a coding bit the recovery output to which it 
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restored with said recovery means, and to decode said divided coding bit, A representation 
symbol detection means to consider said divided non-encoding bit as an input, and to detect the 
representation symbol, A delay means by which it is delayed until said coding bit is decoded with 
said decode means in the output of said representation symbol detection means, Choose a non- 
encoding bit by considering as an input the coding bit decoded by the output of said delay 
means, and said decode means. Said representation symbol detection means is a receiving set 
characterized by being the representation symbol detection means share-ized [ as opposed to / 
in case it has a non-encoding bit selector and the representation symbol of said non-encoding 
bit is detected / two or more modulation techniques ]. 

[Claim 6] A coding means by which the coding bit of an information symbol is encoded in a 
sending set, In case the signal arrangement distribution means which considers the non-encoding 
bit of the output of said coding means and said information symbol as an input, and a modulation 
means to modulate said signal by which signal arrangement was carried out are had and 
transmitted With a signal arrangement distribution means, 0 is made in negative the high order bit 
of the coordinates 0 and 1 of QPSK as an extension bit in said case. The figure which set a high 
order bit which differs from the figure which adjoins the both sides of the made figures 00 and 01 
only 1 bit to 1 is made. Recommend an escape further as a coordinate of an I-axis and a Q-axis, 
and signal arrangement has the subset which has arranged the figure of an I-axis Q-axis using 
alternation, and faces it receiving the sending signal modulated and transmitted with said 
modulation means, this — a degree — A recovery means to restore to said input signal, and a 
decode means to divide into a non-encoding bit and a coding bit the recovery output to which it 
restored with said recovery means, and to decode said divided coding bit, A field judging means 
to consider said recovery output as an input and to judge the field on signal arrangement of the 
signal, A delay means by which it is delayed until said coding bit is decoded in the output of said 
field judging means, Said field judging means is a receiving set characterized by providing the 
field judging means share-ized [ as opposed to / in case it has decode equipment which decodes 
a non-encoding bit by considering the output and said decoded coding bit of said delay means as 
an input and the field of said input signal is judged / two or more modulation techniques ]. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for a multHevel-code-ized modulation and decode 
equipment in a digital modulation, and relates to an effective transmission system and a 
transmitting receiving set. 
[0002] 

[Description of the Prior Art] Now, as a signal configuration method of the modulation symbol of 
a multiple value, after carrying out Gray code arrangement of the axial seat label so that only 1 
bit may be different as shown in drawin g 8 (a), the configuration method of describing Q axial 
seat label after I axial seat label is taken. 

[0003] Moreover, the signal arrangement of a coding modulation symbol by which trellis coding 
was carried out in order to carry out an error correction takes arrangement from which the 
distance between symbols in each (white round mark in drawing etc. and subset) serves as max 
for every value of a modulation, when the non-encoding bit which carries out a hard decision is 
divided into the group (subset) from whom a coding bit becomes the same at the time of decode, 
as shown in drawing 8 (b). Therefore, for example at the time of representation symbol detection 
of a trellis decode hard decision, as shown in drawin g 9 , by 16QAM-TCM (TCM: trellis coding 
modulation), 2 bit x4 subset =8 bit and 64QAM-TCM had determined the signal arrangement 
which is different, respectively for every value of a modulation of a 6 bit x4 subset =24 bit 
representation symbol in 4 bit x4 subset =16 bit and 256 QAM-TCM. 

[0004] That is, actuation of the decode system of drawin g 9 is carried out to explaining with 
re f erence to the signal plot plan of drawing 10 (a) and drawing 10 (b). For example, the black dot 
of drawing 10 shows that by which the symbol transmitted by 16QAM-TCM was received. 
[0005] A receiving symbol is divided into representation symbol detector 801-803 and BMU 
(branch metric unit) 807 side as a receiving side shows to drawin g 9 . A representation symbol 
detector is a non-encoding bit (2 bits of high orders) decision unit, and BMU807 is a coding bit (2 
bits of low order) decision unit. 

[0006] The representation symbol detector, 801 [ for example, ], determines the thing nearest to 
a receiving symbol as a representation symbol the whole subset, as shown in drawin g 10 (b). On 
the other hand, since a coding bit (2 bits of low order) is decoded powerfully, a sending signal is 
determined as the representation symbol of a subset with the decoded coding bit. A 
representation symbol is supplied to a shift register 805 through a selector 804. In this shift 
register 805, 4x2 bits of the representation symbol (2 bits of high orders) for every four subsets 
are delayed by Viterbi decoding delay until a coding bit is decoded. 

[0007] on the other hand, in BMU807 which is a coding bit side, branch metric Iambda0-lambda3 
to the representation symbol of each subset are calculated (branch metric = — distance [ of 
each representation symbol and a receiving symbol ]: — refer to drawin g 10 (b)). This count 
result is inputted into the Viterbi decoder 808. In the Viterbi decoder 808, the error from the 
possible transmission sequence which collapses using a previous count result and is decided by 
the configuration of coding is accumulated, and it considers as pass metric. The maximum past 
bit (the maximum past bit in pass memory) of the probable pass is outputted as a Viterbi 
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decoding bit among this pass metric pass (this decode output has high dependability). A Viterbi 
decoding result turns into the result, i.e., the output of 1 bit, before collapsing and encoding by 
the transmitting side. However, on the other hand, a non-encoding bit must be chosen. 
Therefore, after encoding by collapsing and collapsing with an encoder 809 again, the non- 
encoding bit is chosen by the selector 806. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned signal arrangement of the 
conventional modulation symbol changed with values of a modulation, at the time of trellis 
decode, it had to detect the representation symbol from the signal arrangement which is 
representation symbol detection in decode of a non-encoding bit, and is different for every value 
of a modulation, and needed the big memory as a ROM. 

[0009] Then, this invention aims at"th'e"cbded"signal arrangement equipment which can make 
memory small by not depending signal arrangement and unifying it into the value of a modulation, 
and making decode equipment and the signal-processing approach offer. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
transmission approach by signal arrangement of this invention In case signal arrangement is 
performed and it becomes irregular by the transmitting side, the signal arrangement The gouy lei 
code of the coordinate of each I-axis Q-axis in signal arrangement of QPSK is made into a 
mother. It is characterized by extending so that all patterns may come out from a lower bit to a 
coordinate shaft center, making a Gray code coordinate, and being made, combining the bit of 
the Gray code coordinate of the I-axis and a Q-axis by turns, and gets over in a receiving side. 
Signal arrangement decode is performed based on said signal arrangement. 
[0011] 

[Function] Since what was constituted as mentioned above can realize signal arrangement of the 
unification corresponding to the value of various modulations, the miniaturization of the memory 
(ROM) in the part concerning signal arrangement of it is attained. 
[0012] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. 
Drawing 1 is the non-encoding signal plot plan common to 16QAM and 64QAM made based on 
signal arrangement of QPSK. This signal arrangement technique is as stating below. 
[0013] First, when it takes notice of I axial seat label in signal arrangement of QPSK of drawing 1 
(a). Gray code coordinates are 0 and 1. The figure which adds zero before this figure (dotted-line 
part in drawing (a)), and is set to 00 and 01 is made, and as this figure is inserted, the figure of 
[ becoming Gray code ] 10, 00, 01, and 1 1 is made from the figure which begins from 1. this a 
degree — assigning on an I-axis Q-axis as a coordinate of high 1 6QAM of a dimension, signal 
arrangement of a symbol location arranges what combined the figure of an I-axis Q-axis by turns 
( drawing 1 (b)). As for four main symbols, the arrangement as which all patterns are expressed 2 
bits of low order by 00 can be taken by doing in this way, as for 2 bits of high orders. 
[0014] The thing made to extend to 64QAM by the same technique is shown in drawing 2 . If this 
is seen. 4 bits of low order of the part enclosed with the dotted line in drawing will serve as Gray 
code signal arrangement of 1 6QAM. Moreover, if it sees about 2 bits of low order, four symbols 
near a core will serve as signal arrangement of QPSK. Thus, it is not based on a modulation 
technique but signal arrangement can be shared between using the number of bits which suited 
the modulation technique from the lower bit. 

[0015] Similarly, 256QAM and the escape beyond it are also possible, and the method not more 
than it (QPSK16QAM, 64QAM) can share them. Drawin g 3 is the signal plot plan which took the 
arrangement which 2 bits of high orders come out of main 4 SHISHIBORU, and all patterns come 
out of 2 bits of low order by 1 1 in drawing 1 of common to 1 6QAM and 64QAM not encoding. 
Drawing 4 shows the signal arrangement which extended signal arrangement of drawing 3 further. 

[0016] Drawing 5 is the process in which the signal plot plan of coding common to 1 6QAM-TCM 
and 64QAM-TCM is created by making signal arrangement of drawjngj. into a subset. This is 
applied to signal arrangement of 64QAM-TCM as a subset that drawing 5 (a) in which signal 
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arrangement was carried out by the technique of drawin g 1 is not encoded ( drawjng_5 (b)), while 
other three subsets rotate 90 degrees at a time, it is arranged, it adds the coding bits 00, 01, 10. 
and 1 1 to each from low order, and a signal plot plan is carried out to it ( drawing_6 ). 
[0017] If it does in this way, in signal arrangement of drawing 6 , mapping of 4x4 by the side of 
the core of a shaft (inside of the dotted line in drawing) is 16QAM-TCM, and the distance of the 
symbols which form a subset can take the distance as before. Signal arrangement possible [ 256 
QAM-TCM and the escape beyond it ] and common to the method not more than it (64QAM, 
16QAM, QPSK) can be made by the same technique. 

[0018] Thus, by not depending signal arrangement and unifying it into a modulation technique, ine 
ROM memory of trellis coding decode equipment as shown in drawing 7 (a), (b), and (c) is 
reducible. 

[0019] Drawing 7 (a) is the block diagram showing the configuration of drawing 5 and the trellis 
coding equipment using signal arrangement of drawin g 6 . A coding bit collapses the information 
symbol which consists of a non-encoding bit and a coding bit. and after being inputted into an 
encoder 01 and encoding, it is inputted into the signal arrangement distributor 02. Although the 
output by which signal arrangement distribution were carried out is transmitted in the signal 
arrangement distributor 02, even if it does not prepare signal arrangement distribution ROM 
about 16QAM, 64QAM, and each 256QAM. signal arrangement distribution ROM can use the 
same thing by using signal arrangement of drawing 5 and dj^wingji according to the input 
number of bits. 

[0020] Drawing 7 (b) is the block diagram showing the configuration of the trellis decode 
equipment by representation symbol detection. Input signals Id and Qd are divided into a non 
encoding bit and a coding bit. a non-encoding bit is inputted into the representation symbol 
detector 03. and a hard decision is carried out for every subbit. In the representation symbol 
detector 03. 6 bit x4 of representation symbols judged subset is outputted. The output is delayed 
in a shift register 04 until a coding bit is decoded. 

[0021] On the other hand, a coding bit is powerfully decoded by the Viterbi decoder 06 using the 
count result by BMU(branch metric unit) 08. While the decode output outputted from this Viterbi 
decoder 06 is outputted to the output section, it is collapsed in order to choose a non-encoding 
bit. and recoding is carried out with an encoder 07. On the other hand, the output of a shift 
register 04 is inputted into the non-encoding bit selector 05. the non-encoding bit selector 05 
setting — the point — collapsing — the representation symbol corresponding to the coding bit 
by which recoding was carried out is chosen, and it is outputted as decode data after that. 
[0022] In addition, he uses only 2 bits only of low order of a non-encoding bit. and is trying to 
use [ in the case of 16QAM-TCM ] only 4 bits only of non-encoding bit low order at this time in 
the case of 64QAM-TCM. 

[0023] Since according to the above configuration it does not depend on the value of a 
modulation but a symbol can be detected from the same signal arrangement in the case of 
representation symbol detection, ROMs are reducible. Drawin g 7 (c) is the block diagram by field 
judging showing the configuration of trellis decode equipment. Input signals Id and Qd are divided 
into a non-encoding bit and a coding bit. and a non-encoding bit is inputted into the field judging 
machine 13. This field judging machine 13 judges and outputs the field of an input signal. It goes 
into a shift register 14 and the output is delayed until a coding bit is decoded. 
[0024] On the other hand, while a coding bit is powerfully decoded by the Viterbi decoder 16 and 
is outputted to the output section using the count result by BMU(branch metric unit) 18. in order 
to choose a non-encoding bit, recoding of it is carried out with the convolutional code-ized 
vessel 17. On the other hand, the output of a shift register 14 is inputted into the non-encoding 
bit selector 15. the non-encoding bit selector 15 — setting — the point — collapsing — the 
representation symbol corresponding to the coding bit by which recoding was carried out is 
chosen, and it is outputted as decode data after that. 

[0025] In addition, at this time, in the case of 1 6QAM-TCM. only 2 bits only of low order of a 
non-encoding bit are used, and. in the case of 64QAM-TCM. only 4 bits only of non-encoding bit 
low order are used. Since it does not depend on the value of a modulation but a field judging can 
be carried out from the same signal arrangement until it results [ from a field judging ] in a non- 
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encoding bit decoder according to the above configuration, ROMs are reducible. 
[0026] As described above, from the coordinate of the I-axis in signal arrangement of QPSK. and 
each Q-axis, the signal configuration method of this invention extends a Gray code coordinate 
so that all patterns may come out from a lower bit to the core of a shaft, and makes it a 
summary to have the signal arrangement same from QPSK to 256QAM by that I and the 
technique of combining the figure of a Q-axis by turns. 

[0027] Namely, a coding means by which the signal arrangement equipment by the side of coding 
of this invention encodes the coding bit of an information symbol, It has the signal arrangement 
distribution means which considers the non-encoding bit of the coding output of said coding 
means, and said information symbol as an input. With said signal arrangement distribution means 
0 is added and extended to the high order bit of the coordinates 0 and 1 of QPSK as an 
extension bit. the figure which set a high order bit whichrdiffers from the figure which adjoins the 
both sides of the made figures 00 and 01 only 1 bit to 1 — making — this — a degree an 
escape is further recommended as a coordinate of anT-axis and a Q-axis, and it is characterized 
by making signal arrangement into the subset which has arranged the figure of an I-axis Q axis 
using alternation. j 

[0028] Moreover, when the coding bit of an information symbol is encoded and the signal 
arrangement distribution of the non-encoding bit of this coding output and said information 
symbol are carried out, the decode equipment of this invention 0 is added and extended to the 
high order bit of the coordinates 0 and 1 of QPSK as an extension bit. The figure which set a 
high order bit which differs from the figure which adjoins the both sides of the made figures 00 
and 01 only 1 bit to 1 is made, this — a degree — with the means which recommends an escape 
further as a coordinate of an I-axis and a Q-axis, makes signal arrangement the subset which 
has arranged the figure of an I-axis Q-axis using alternation, receives such an input signal, and is 
divided into said non-encoding bit and a coding bit A decode means to decode said divided 
coding bit, and a representation symbol detection means to consider said divided non-encoding 
bit as an input, and to detect the symbol, A delay means by which it is delayed until said coding 
bit is decoded with said decode means in the output of said representation symbol detection 
means, It has the non-encoding bit selector which chooses a non-encoding bit by considering as 
an input the coding bit decoded with the output of said delay means, and said decode means. In 
case the representation symbol of a non-encoding bit is detected, said representation symbol 
detection means is equipped with the representation symbol detector share-ized to said two or 
more modulation techniques. 

[0029] Moreover, when the coding bit of an information symbol is encoded and the signal 
arrangement distribution of the non-encoding bit of this coding output and said information 
symbol are carried out, the decode equipment of this invention 0 is added and extended to the 
high order bit of the coordinates 0 and 1 of QPSK as an extension bit. The figure which set a 
high order bit which differs from the figure which adjoins the both sides of the made figures 00 
and 01 only 1 bit to 1 is made, this — a degree — with the means which recommends an escape 
further as a coordinate of an I-axis and a Q-axis, makes signal arrangement the subset which 
has arranged the figure of an I-axis Q-axis using alternation, receives such an input signal, and is 
divided into said non-encoding bit and a coding bit A decode means to decode said divided 
coding bit, and a field judging means to consider said divided non-encoding bit as an input, and to 
judge the field on signal arrangement, A delay means by which it is delayed until said coding bit is 
decoded with said decode means in the output of said field judging means, It has a decode 
means to decode a non-encoding bit by considering the output and said decoded coding bit of 
said delay means as an input. As said field judging means In case the non-encoding bit as an 
output of said delay means is decoded using the output by which coding decode was carried out, 
the field judging machine share-ized to two or more modulation techniques is used. 
[0030] 

[Effect of the Invention] By arranging so that all patterns may come out from a lower bit to a 
coordinate shaft center in signal arrangement according to this invention, as explained above, 
signal arrangement corresponding to the value of two or more modulations can be realized, and 
ROM can be made small. 
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TECHNICAL FIELD ^ 

[Industrial Application] This invention is used for a multHevel-code-ized modulation and decode 
equipment in a digital modulation, and relates to an effective transmission system and a 
transmitting receiving set. 
[0002] 5 
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PRIOR ART 

[Description of the Prior Art] Now, as a signal configuration method of the modulation symbol of 
a multiple value, after carrying out Gray code arrangement of the axial seat label so that only 1 
bit may be different as shown in drawin g 8 (a), the configuration method of describing Q axial 
seat label after I axial seat label is taken. 

[0003] Moreover, the signal arrangement of a coding modulation symbol by which trellis coding 
was carried out in order to carry out an error correction takes arrangement from which the 
distance between symbols in each (white round mark in drawing etc. and subset) serves as max 
for every value of a modulation, when the non-encoding bit which carries out a hard decision is 
divided into the group (subset) from whom a coding bit becomes the same at the time of decode, 
as shown in drawing 8 (b). Therefore, for example at the time of representation symbol detection 
of a trellis decode hard decision, as shown in drawin g 9 , by 16QAM-TCM (TCM: trellis coding 
modulation), 2 bit x4 subset =8 bit and 64QAM-TCM had determined the signal arrangement 
which is different, respectively for every value of a modulation of a 6 bit x4 subset =24 bit 
representation symbol in 4 bit x4 subset =16 bit and 256 QAM-TCM. 

[0004] That is, actuation of the decode system of drawing 9 is carried out to explaining with 
reference to the signal plot plan of drawing 10 (a) and drawing 10 (b). For example, the black dot 
of drawing 10 shows that by which the symbol transmitted by 16QAM-TCM was received. 
[0005] A receiving symbol is divided into representation symbol detector 801-803 and BMU 
(branch metric unit) 807 side as a receiving side shows to drawin g 9 . A representation symbol 
detector is a non-encoding bit (2 bits of high orders) decision unit, and BMU807 is a coding bit (2 
bits of low order) decision unit. 

[0006] The representation symbol detector, 801 [ for example, ], determines the thing nearest to 
a receiving symbol as a representation symbol the whole subset, as shown in __r___/mgJ0 (b). On 
the other hand, since a coding bit (2 bits of low order) is decoded powerfully, a sending signal is 
determined as the representation symbol of a subset with the decoded coding bit. A 
representation symbol is supplied to a shift register 805 through a selector 804. In this shift 
register 805, 4x2 bits of the representation symbol (2 bits of high orders) for every four subsets 
are delayed by Viterbi decoding delay until a coding bit is decoded. 

[0007] on the other hand, in BMU807 which is a coding bit side, branch metric lambdaOHambda3 
to the representation symbol of each subset are calculated (branch metric = — distance [ of 
each representation symbol and a receiving symbol ]: — refer to drawing 10 (b)). This count 
result is inputted into the Viterbi decoder 808. In the Viterbi decoder 808, the error from the 
possible transmission sequence which collapses using a previous count result and is decided by 
the configuration of coding is accumulated, and it considers as pass metric. The maximum past 
bit (the maximum past bit in pass memory) of the probable pass is outputted as a Viterbi 
decoding bit among this pass metric pass (this decode output has high dependability). A Viterbi 
decoding result turns into the result, i.e., the output of 1 bit, before collapsing and encoding by 
the transmitting side. However, on the other hand, a non-encoding bit must be chosen. 
Therefore, after encoding by collapsing and collapsing with an encoder 809 again, the non- 
encoding bit is chosen by the selector 806. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By arranging so that all patterns may come out from a lower bit to a 
coordinate shaft center in signal arrangement according to this invention, als explained above, 
signal arrangement corresponding to the value of two or more modulations can be realized, and 
ROM can be made small. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the above-mentioned signal arrangement of the 
conventional modulation symbol changed with values of a modulation, at the time of trellis 
decode, it had to detect the representation symbol from the signal arrangement which is 
representation symbol detection in decode of a non-encoding bit, and is different for every value 
of a modulation, and needed the big memory as a ROM. 

[0009] Then, this invention aims at the coded signal arrangement equipment which can make 
memory small by not depending signal arrangement and unifying it into the value of a modulation, 
and making decode equipment and the signal-processing approach offer. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
transmission approach by signal arrangement of this invention In case signal arrangement is 
performed and it becomes irregular by the transmitting side, the signal arrangement The gouy lei 
code of the coordinate of each I-axis Q-axis in signal arrangement of QPSK is made into a 
mother. It is characterized by extending so that all patterns may come out from a lower bit to a 
coordinate shaft center, making a Gray code coordinate, and being made, combining the bit of 
the Gray code coordinate of the I-axis and a Q-axis by turns, and gets over in a receiving side. 
Signal arrangement decode is performed based on said signal arrangement. 
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OPERATION 



[Function] Since what was constituted as mentioned above can realize signal arrangement of the 
unification corresponding to the value of various modulations, the miniaturization of the memory 
(ROM) in the part concerning signal arrangement of it is attained. 
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-EXAMPLE 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. 
Drawing 1 is the non-encoding signal plot plan common to 16QAM and 64QAM made based on 
signal arrangement of QPSK. This signal arrangement technique is as stating below. 
[0013] First, when it takes notice of I axial seat label in signal arrangement of QPSK of drawingj, 
(a), Gray code coordinates are 0 and 1. The figure which adds zero before this figure (dotted-line 
part in drawing (a)), and is set to 00 and 01 is made, and as this figure is inserted, the figure of 
[ becoming Gray code ] 10, 00, 01, and 11 is made from the figure which begins from 1. this a 
degree — assigning on an Faxis Q-axis as a coordinate of high 16QAM of a dimension, signal 
arrangement of a symbol location arranges what combined the figure of an I-axis Q-axis by turns 
( drawin g 1 (b)). As for four main symbols, the arrangement as which all patterns are expressed 2 
bits of low order by 00 can be taken by doing in this way, as for 2 bits of high orders. 
[0014] The thing made to extend to 64QAM by the same technique is shown in drawing 2 . If this 
is seen, 4 bits of low order of the part enclosed with the dotted line in drawing will serve as Gray 
code signal arrangement of 16QAM. Moreover, if it sees about 2 bits of low order, four symbols 
near a core will serve as signal arrangement of QPSK. Thus, it is not based on a modulation 
technique but signal arrangement can be shared between using the number of bits which suited 
the modulation technique from the lower bit. 

[0015] Similarly, 256QAM and the escape beyond it are also possible, and the method not more 
than it (QPSK16QAM, 64QAM) can share them. Drawin g 3 is the signal plot plan which took the 
arrangement which 2 bits of high orders come out of main 4 SHISHIBORU, and all patterns come 
out of 2 bits of low order by 11 in drawing 1 of common to 16QAM and 64QAM not encoding. 
Drawing 4 shows the signal arrangement which extended signal arrangement of drawing_3 further. 

[0016] Drawing 5 is the process in which the signal plot plan of coding common to 16QAM-TCM 
and 64QAM-TCM is created by making signal arrangement of drawin g 1 into a subset. This is 
applied to signal arrangement of 64QAM-TCM as a subset that drawing 5 (a) in which signal 
arrangement was carried out by the technique of drawin g 1 is not encoded ( d rawin g 5 (b)), while 
other three subsets rotate 90 degrees at a time, it is arranged, it adds the coding bits 00, 01, 10, 
and 1 1 to each from low order, and a signal plot plan is carried out to it ( drawing 6 ). 
[0017] If it does in this way, in signal arrangement of drawin g 6 , mapping of 4x4 by the side of 
the core of a shaft (inside of the dotted line in drawing) is 16QAM-TCM, and the distance of the 
symbols which form a subset can take the distance as before. Signal arrangement possible [ 256 
QAM-TCM and the escape beyond it ] and common to the method not more than it (64QAM, 
16QAM, QPSK) can be made by the same technique. 

[0018] Thus, by not depending signal arrangement and unifying it into a modulation technique, the 
ROM memory of trellis coding decode equipment as shown in drawin g 7 (a), (b), and (c) is 
reducible. 

[0019] Drawing 7 (a) is the block diagram showing the configuration of drawin g 5 and the trellis 
coding equipment using signal arrangement of drawin g 6 . A coding bit collapses the information 
symbol which consists of a non-encoding bit and a coding bit, and after being inputted into an 
encoder 01 and encoding, it is inputted into the signal arrangement distributor 02. Although the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran^web„cgLejue 



2006/10/04 



.JP.08-265160.A [EXAMPLE] 



2/3 ^— v 



output by which signal arrangement distribution were carried out is transmitted in the signal 
arrangement distributor 02, even if it does not prepare signal arrangement distribution ROM 
_about 16QAM, 64QAM, and each 256QAM, signal arrangement distribution ROM can use the 
same thing by using signal arrangement of drawing 5 and drawing 6 according to the input 
number of bits. 

[0020] Drawing 7 (b) is the block diagram showing the configuration of the trellis decode 
equipment by representation symbol detection. Input signals Id and Qd are divided into a non- 
encoding bit and a coding bit, a non-encoding bit is inputted into the representation symbol 
detector 03, and a hard decision is carried out for every subbit. In the representation symbol 
detector 03, 6 bit x4 of representation symbols judged subset is putputted. The output is delayed 
in a shift register 04 until a coding bit is decoded. 

[0021] On the other hand, a coding bit is powerfully decoded by the Viterbi decoder 06 using the 
count result by BMU(branch metric unit) 08. While the decode output outputted from this Viterbi 
decoder 06 is outputted to the output section, it is collapsed in order to choose a non-encoding 
bit, and recoding is carried out with an encoder 07. On the other hand, the output of a shift 
register 04 is inputted into the non-encoding bit selector 05. the non-encoding bit selector 05 
setting — the point — collapsing — the representation symbol corresponding to the coding bit 
by which recoding was carried out is chosen, and it is outputted as decode data after that. 
[0022] In addition, he uses only 2 bits only of low order of a non-encoding bit, and is trying to 
use [ in the case of 1 6QAM-TCM ] only 4 bits only of non-encoding bit low order at this time in 
the case of 64QAM-TCM. 

[0023] Since according to the above configuration it does not depend on the value of a 
modulation but a symbol can be detected from the same signal arrangement in the case of 
representation symbol detection, ROMs are reducible. Drawing 7 (c) is the block diagram by field 
judging showing the configuration of trellis decode equipment Input signals Id and Qd are divided 
into a non-encoding bit and a coding bit, and a non-encoding bit is inputted into the field judging 
machine 13. This field judging machine 13 judges and outputs the field of an input signal. It goes 
into a shift register 14 and the output is delayed until a coding bit is decoded. 
[0024] On the other hand, while a coding bit is powerfully decoded by the Viterbi decoder 16 and 
is outputted to the output section using the count result by BMU(branch metric unit) 18, in order 
to choose a non-encoding bit, recoding of it is carried out with the convolutional code-ized 
vessel 17. On the other hand, the output of a shift register 14 is inputted into the non-encoding 
bit selector 15. the non-encoding bit selector 15 — setting — the point — collapsing the 
representation symbol corresponding to the coding bit by which recoding was carried out is 
chosen, and it is outputted as decode data after that. 

[0025] In addition, at this time, in the case of 16QAM-TCM. only 2 bits only of low order of a 
non-encoding bit are used, and, in the case of 64QAM-TCM, only 4 bits only of non-encoding bit 
low order are used. Since it does not depend on the value of a modulation but a field judging can 
be carried out from the same signal arrangement until it results [ from a field judging ] in a non- 
encoding bit decoder according to the above configuration, ROMs are reducible. 
[0026] As described above, from the coordinate of the I-axis in signal arrangement of QPSK, and 
each Q-axis, the signal configuration method of this invention extends a Gray code coordinate 
so that all patterns may come out from a lower bit to the core of a shaft, and makes it a 
summary to have the signal arrangement same from QPSK to 256QAM by that I and the 
technique of combining the figure of a Q-axis by turns. 

[0027] Namely, a coding means by which the signal arrangement equipment by the side of coding 
of this invention encodes the coding bit of an information symbol, It has the signal arrangement 
distribution means which considers the non-encoding bit of the coding output of said coding 
means, and said information symbol as an input. With said signal arrangement distribution means 
0 is added and extended to the high order bit of the coordinates 0 and 1 of QPSK as an 
extension bit. the figure which set a high order bit which differs from the figure which adjoins the 
both sides of the made figures 00 and 01 only 1 bit to 1 — making — this — a degree an 
escape is further recommended as a coordinate of an I-axis and a Q-axis, and it is characterized 
by making signal arrangement into the subset which has arranged the figure of an I-axis Q-axis 
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using alternation. 

[0028] Moreover, when the coding bit of an information symbol is encoded and the signal 
arrangement distribution of the non-encoding bit of this coding output and said information 
symbol are carried out, the decode equipment of this invention 0 is added and extended to the 
high order bit of the coordinates 6 and 1 of QPSK as an extension bit. The figure which set a 
high order bit which differs from the figure which adjoins the both sides of the made figures 00 
and 01 only 1 bit to 1 is made, this — a degree — with the means which recommends an escape 
further as a coordinate of an I-axis and a Q-axis, makes signal arrangement the subset which 
has arranged the figure of an I-axis Q-axis using alternation, receives such an input signal, and is 
divided into said non-encoding bit and a coding bit A decode means to decode said divided 
coding bit, and a representation symbol detection means to consider said divided non-encoding 
bit as an input, and to detect the symbol, A delay means by which it is delayed until said coding 
bit is decoded with said decode means in the output of said representation symbol detection 
means, It has the non-encoding bit selector which chooses a non-encodingJ?it by considering as 
an input the coding bit decoded with the output of said delay means, and said decode means. In 
case the representation symbol of a non-encoding bit is detected, said representation symbol 
detection means is equipped with the representation symbol detector share-ized to said two or 
more modulation techniques. 

[0029] Moreover, when the coding bit of an information symbol is encoded and the signal 
arrangement distribution of the non-encoding bit of this coding output and said information 
symbol are carried out, the decode equipment of this invention 0 is added and extended to the 
high order bit of the coordinates 0 and 1 of QPSK as an extension bit The figure which set a 
high order bit which differs from the figure which adjoins the both sides of the made figures 00 
and 01 only 1 bit to 1 is made, this — a degree — with the means which recommends an escape 
further as a coordinate of an I-axis and a Q-axis, makes signal arrangement the subset which 
has arranged the figure of an I-axis Q-axis using alternation, receives such an input signal, and is 
divided into said non-encoding bit and a coding bit A decode means to decode said divided 
coding bit, and a field judging means to consider said divided non-encoding bit as an input, and to 
judge the field on signal arrangement, A delay means by which it is delayed until said coding bit is 
decoded with said decode means in the output of said field judging means, It has a decode 
means to decode a non-encoding bit by considering the output and said decoded coding bit of 
said delay means as an input. As said field judging means In case the non-encoding bit as an 
output of said delay means is decoded using the output by which coding decode was carried out, 
the field judging machine share-ized to two or more modulation techniques is used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing non-encoding mapping of the Gray code concerning one example of 
this invention. 

[Drawing 2] Drawing showing the extended example of non-encoding mapping of drawing 1 . 
[Drawing 3] Drawing showing non-encoding mapping of the Gray code concerning other examples 
of this invention. 

[ Draw i n g 4] Drawing showing the extended example of non-encoding mapping of dr awing J3 . 
[Drawing 5] Drawing showing mapping common to 16QAM of the Gray code concerning the 
example of further others of this invention, and 64QAM. 

[Drawing 6] Drawing showing the extended example of mapping of drawing 5 . 
[Drawin g 7] Each block diagram of the trellis coding equipment concerning this invention, the 
trellis decode equipment which detects a non-encoding symbol as a representation symbol and 
carries out a double sign, and the trellis decode equipment which carries out a field judging and 
decodes a non-encoding symbol. 

[ Dra wing 8] Drawing showing conventional non-encoding mapping of Gray code and conventional 
trellis coding mapping. 

[ Drawin g 9] Trellis decode equipment using the conventional representation symbol detection. 
[Drawing 10] The sign mapping Fig. shown in order to explain the conventional method. 
[Description of Notations] 

01, 07, 17 [ — A shift register, 05 / — 06 A non-encoding bit selector, 16 / — The Viterbi 
decoder 15 / — 08 A non-encoding bit decoder, 18 / — BMU (branch metric unit). ] — It 
collapses and is an encoder and 02. — A signal arrangement distributor, 03 — 04 A 
representation symbol detector, 14 
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